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Office Action Summary 



Application No. 

09/660,753 



Applicant(s) 

CHANG. CHIN-HUANG 



Examiner 

LAN VINH , ^ . 

- rte miLING DATS o, ^ con«m„^.»on J^r, «• c.v^ ccrr^'"-'-"" - 

''TsHORTeL statutory period for reply is set to expire 3 MONTH(S, FROM 
™eL^^StIf.S--^^^ 

. NO period for reply is specified above the •^^"'2^^""°^^^^ to become ABANDONED (35 U S.C. § 133). 

■ earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to communication(s) filed on 13 September 2000 . 
2a)n This action is FINAL. 2b)S This actionis non-f.nal. merits is 

Disposition of Claims 

4) 13 Claim(s) 1:20 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) 13 Claim(s) hZQ. is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on _ is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held In abeyance. See 37 CFR 185(a). 

. V r^^rir.n ic- a^H aoDroved disapproved by the Examiner. 
1 !)□ The proposed drawing correction filed on is. a)U approveu u;i_j 

If approved, corrected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

1 3) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)DAIl b)n Some*c)D None of: 

1 □ certified copies of the priority documents have been received. 

2 □ certified copies of the priority documents have been received in Application No. . 

3 □ copies Of the certified copies of the priority "ts^^^^^^^^^^^^ ^-^^^ '''' 
aoDlication from the International Bureau (PCT Rule 17 2(a)) 

- see the attached dSiled Office action for a list of the certified cop.es not rece.ved. 

1 4) D rcLwIedgment is made of a daim for domestic priority under 35 U.S.C. § 1 1 9(e) (to a provisions, application), 
a) □ The translation of the foreign language provisional appHcation has been rece^ed^ 

15) 0 Acknowledgment is made of a claim for domestic prionty under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) ^ Interview Summary (PTO-41 3) Paper No(s) 

5) □ Notice of Informal Patent Application (PTO-152) 

6) D Other: 



1 ) 13 Notice of References Cited (PTO-892) 

2) □ Notice of Draflsperson's Patent Drawing Review (PTO-948) 

3) □ information Disclosure Statement(s) (PTO-1449) Paper No(s) 
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Application/Control Number: 09/660,753 P^9® 2 

Art Unit: 1765 

DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 19, 20 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In line 13 of claim 19, lines 2 and 4 of claim 20, the term "predetermined" is vague 
and indefinite because it is unclear whether the predetermined value is part of the claim. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A Datent may not be obtained though the invention is' not identically disclosed or described as set 
rtM^se Son !o2 of this title, if the differences between the ^"bject matter sought to be patented and 
he prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-6, 8-12, 14-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dery et a! (US 6,074,895 ) in view of Hudak et al ( US 5.656,552 ) 

Dery discloses a method for forming a semiconductor flip-chip assembly/package. 
This method comprises the step of: 

joining/attaching the first surface 11 1 of a IC chip/semiconductor unit to a chip 
carrier/seating apparatus 120, the first surface 1 1 1 faces chip carrier 120 whereas the 
second surface 110 of the IC chip is exposed ( col 4, lines 66-67 and fig. 1 E ) 
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using RIE (reactive Ion etching ) plasma to modify the second surface 1 1 0 of the IC 
chip/semiconductor unit (col 2. lines 66-67; col 3, lines 61-62 and fig. 1D) reads on 
etching the semiconductor unit from a second surface of the semiconductor unit . 

Unlike the instant claimed invention as per claims 1 . 1 1 . Dery does not specifically 
discloses etching the second surface of the IC chip/semiconductor unit until the size ( 
thickness ) of the semiconductor unit meets an expected specification/a specified range 
of thickness between 2 mil-6mil. The claimed term "an expected specification" is defined 
as a thickness ranging from 2 mil-6mil in line 8 on page 7 of the instant specification. 

However, Hudak discloses a method for making thin conformal IC chip module 
comprises the step of using RIE etching/plasma etching to thin down the thickness of 
the IC chip to 50 microns or approximately 2 mil ( 25.4 microns equal 1 mil ) ( see prior 
art of record for evidence of this basis ) ( col 8, lines 20-22 ). Husak's etching step 
reads on etching the surface of the IC chip/semiconductor unit until the size ( thickness ) 
of the semiconductor unit meets an expected specification/a specified range of 

thickness between 2 mil-6mil. 

Since both Dery and Hudak are concerned with method using RIE etching to 
modify/reduce the thickness of a IC chip, one skilled in the art at the time the invention 
was made would have found it obvious to modify Dery by using the step of etching the 
surface of the IC chip/semiconductor unit until the size ( thickness ) of the 
semiconductor unit meets an expected specification/a specified range as per Hudak 
especially since Hudak discloses that by thinning the IC chip/die to a thickness less than 



P3Q6 4 

Application/Control Number: 09/660,753 
Art Unit: 1765 

or equal to 50 microns/ 2mil . a planarization step required by prior art method may be 

eliminated ( col 4, lines 65-67 ) 

Regarding claims 2. 3.12. Dery discloses plasma RIE etching using oxygen gas ( col 

3, lines 59-61 ) 

The limitations as recited in claims 4-5 has been discussed above in paragraph 4. 

Regarding claims 6, 8. Dery discloses using an encapsulant/fixture 140 to 
cover/shield the IC chip/semiconductor unit and chip carrier ( col 4, lines 61-65 ). Fig. 
1 E shows that encapsulant/fixture 1 40 covers/shield the IC chip and carrier for 
preventing the IC chip and carrier from being etched. 

Regarding claim 9, Dery discloses joining/attaching the IC chip to the chip carrier by 
solder bumps/bump connection ( col 4, lines 16-17 ) 

Regarding claims 10. 14 Dery discloses using a chip carrier ( col 3. line 43), 
establishing electrical contact between the solder bumps on the first surface 1 1 0 ( col 4, 
lines 18-20) 

Regarding claim 1 5, fig. 1 E shows that first surface 1 1 1 is prevented by chip 
carrier/seating apparatus 120 from being etched since Dery discloses that the chip 
structure depicted in fig. 1E is being plasma treated { col 4, lines 61-63 ) 

Regarding claims 16-17, although Dery discloses the surface of the IC chip joins the 
chip carrier by epoxy resin solder/adhesive material and solder bumps , Dery does not 
discloses moving the IC chip/semiconductor unit to another carrier after the etching 
step. Hudak also teaches transferring/moving the die/IC chip to other handle 
wafer/carrier after the etching step ( col 8, lines 27-29 ). Hence, one skilled in the art 
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would also have found it obvious to modify Dery by adding the step transferring/moving 
the die/IC chip to other handle wafer/carrier after the etching step so that die/chip that 
are not damaged during the thinning process may be functionally tested and positionally 
identified ( col 3, lines 34-36 ) 

Regarding claim 18, Dery discloses moving the IC chip to a chip carrier to form flip- 
chip on board assembly/package having contact/lead 126 ( col 4, lines 16-18 ) 

5. Claims 7, 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Dery 
et al (US 6,074,895 ) in view of Hudak et a! ( US 5,656,552 ) and further in view of 
Siniaguine( US 6,184,060) 

Dery as modified by Hudak has been described above in paragraph 4. Unlike the 
instant claimed inventions as per claims 7, 13, Dery and Hudak do not disclose the step 
of grinding the IC chip/semiconductor unit to a expected specification/ a specified 
thickness range before joining the IC chip to the carrier. 

However, Siniaguine discloses a method for fabricating semiconductor die comprises 
the step of grinding the semiconductor wafer to reduce the thickness to a specified 
thickness before dicing the wafer into chip ( col 8, lines 48-50 ) 

Hence, one skilled in the art would have found it obvious to modify Dery and Hudak 
by adding the step of grinding the semiconductor wafer to reduce the thickness as per 
Siniaguine since Siniaguine states that silicon is removed from the semiconductor 
wafer/semiconductor unit by known method such as mechanical grinding to reduce the 
wafer thickness to a specified range ( col 8, lines 47-50 ) 
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. M nHor'^'SUSC 103(a) as being unpatentable over 
6 Claims 19-20 are rejected under 35 U.S.U. K ) 
S.a,uine (US 3,1 84,0S0, in. ew of HudaKeUU US 5,356,55.) 

«n,..ewa,er,n.oap,ur*ofc.ps/dMco,8,«nes50-51 , 
p,3*«.ec.pMle«.ec.pMa..ea.>n,appa.t.^ 

the die ( col 8, lines 56-58 ) , ^ 
,J..e....e.p«e.«..ce.a...sson.ee.osea 

.;.ip.,e(oo,B,«nes5.54,,f.-.ows.aU..ip.o.eMeiO;sea>,n. 
:p3l.«n.one..aoeon.e.p.e.o.P3..e.o..— 

surface of the chip/die against etching 

U„,.e.eins.an,c,ai.ed — asp.dal.1S, Si.a,uine does no 

_^.„^^,„^,,,.,,,.epw.n.es.^ 

1 an .pec. .peo.ca..a spec.. .a.e o, — s ^ - 
.3.ea-anexpec.edspec.oa.ion.saer,neaasa«cKness,an,.^ 

line 8 on page 7 of the instant specification. 

• » I , o miu 9^5 4 microns equal 1 mil ) ( see 
thelCchipWie to 50 morons or approximately 2 m,l( 25.4 m,c 

u ■ M rni R lines 20-22 ). Husak's etching step 
prior art o. record for evidence of this basis , ( coi 8, iihes 20 2 ) 
l3„„,oppin.theetchin.when.hesi.e(thic.„ess,ofthe,Cch,p.eetsan 

expected specification^a specified range of thicKness between 2 mii^n.,,. 
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Since both 8ini3,uine and HuaaKare concerned wim^ethod using p,asn,a etching 
..ducet.e,.cKnessc,a,Cc.ip,onesKi„edin.hea.aU.e.i.e.heinven.ionwas 
.3dewou,dhavefoundi.o.vious,o.odi,vSiniagulne by stopping .he .Chins When 
,,esi.e(mic^ess)o.,hese.iconduc.or unit .ee.s an expected speci.ca,ion/a 
3peci«ed range aspe.Huda.especia„v Since HudaMisciosesthathythinningthelC 

Chip/die to a thiCess less than or e<,ua, to 60 .icrons, 2.ii , a planarization step 
required by prior art method may be eliminated ( col 4, lines 65^7 ) 

unlike the instant Calmed invention as par claim 19, Siniaguine also does not 
specifrcallydisdose moving the d.ip/dle.om the Chip holder/seating apparatus toa 

chip carrier. 

.odule,chipcar.er,,hechlpmcdu,e,car.erlsconnectedelectrlcallywiththedice(co, 

8, lines 31-37 ) 

Hence one sKllledlnthe art v^ouldaiso have tound it Obvious to modify Slnlagurne 

«f a final «;teD in the die thinning process ( 
die/Chip to a chip module/chip earner is one of a final step 

col 7, lines 10-12 ) 
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7. The prior ar, made of record and no. relied upon is considered pertinent to 

applicant's disclosure. 

Myer et a. ( US 4,872,945 ) disdoses that 25.4 miaons b«ing equal to 1mii ( col 5, 

lines 20-22 ) 

Conclusion 

8 Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAN VINH whose telephone number Is 703 305-6302. 
The examiner can normally be reached on Monday-Friday 8:30 -6:00 PM. 

„ attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, BENJAMIN L UTECH can be reached on 703 308-3836. The fax phone 
numbers for the organization where this application or proceeding is assigned are 703 
872-9310 for regular communications and 703 872-9311 for After Final 
communications. 

Any inqul^ of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703 308- 
0661. 
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